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Description 

In the field of diagnostics, it is widely accepted that harnessing the properties of various 
types of luminescence, such as fluorescence, has allowed for improved assay sensitivity and 
accurate quantification of analyte levels compared to more traditional methods employing 
colour detection. In the case of fluorescence, having lamps to provide the excitation light, 
and some sort of detection system - such as a camera or photodiode - to quantify the 
emission light has allowed for the detection of very low levels of the fluorescent molecules. 
Through attaching these fluorescent molecules to other molecules capable of taking part in 
binding events i.e. creating a label, low levels of analyte can be detected and quantified. - 

One drawback with the use of fluorescent has been the perceived need for instrumentation 
to detect the light they generate. Both an excitation source and a photodetector have 
generally been provided resulting in large and/or expensive instruments. Furthermore the 
luminescent signals detected require processing before interpretation by a user. To date, this 
has resulted in specific reading instruments, which are generally quite sizeable. This is 
because they also have to incorporate various other components, such as those involved in 
light detection, and also have sufficient processing power to produce the quantified result 



To date, visually read rapid qualitative assays incorporating coloured labels such as gold sol 
and blue latex particles have given useful but limited sensitivity. This is primarily due to the 
well known inherent insensitivity of light absorption, which is how colour is detected. Whilst 
this has allowed for acceptable assessment of analytes such as hCG (human chorionic 
gonadotrophs) in the urine of pregnant women, there is dearly a need for more sensitive 
rapid qualitative assays for many other analytes, These could include, but are not limited to, 
some of the known cardiac risk markers, hormones involved in reproductive cycles, and 
antigens associated with infectious diseases. - 

Luminescence is generally understood to be inherently more sensitive than light absorption. 
This is often expressed in terms that it is experimentally easier to detect a small amount of 
light signal against the intrinsically very low background level, whereas for sensitive light 
absorption, whether it is light transmission or reflectance, what is detected is the small 
difference between two larger signals, 



We have discovered that with the right combination of factors it is possible to exploit this 
inherent sensitivity of luminescence, especially fluorescence, in order to provide an device 
for the qualitative detection of an anatyte or analytes having a significantly greater 
sensitivity than seen in conventional visually read colour based assays. 

One embodiment provides for an apparatus for use with an assay device for the detection of 
an analyte, whereby said apparatus comprises a housing having a means for holding or 
accommodating an assay device, an excitation source provided within the housing and 
capable of exciting the luminescent labelled particles which are present in or on the assay 
device, as well as a window positioned on an exterior surface of said housing through which 
the user may view the light emitted as a consequence of the excitation of the luminescent 
particles. The housing would be typically made of a plastic that would be impervious to 
external light. 

The means for holding the assay device could be a slot provided on the exterior of the 
housing through which the assay carrier could at least be partially placed. The means would 
aiso be capabie of ensuring that the assay device would be correctly located at a precise 
position within the housing. 
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The assay device would typically be disposed between the excitation source and the 
window, such that light would shine onto the assay carrier and emitted light viewed through a 
window situated on an opposite side of said device. Alternatively the window might be on the ^ 
same side as the excitation source, in which case the emitted light could be reflected from a ~ 
mirror 

The assay device itself may be of the heterogeneous lateral flow type such as described in 
EP0291194 whereby a porous carrier is provided with a mobilisable luminescent labelled 
species, which is capable of specifically binding with the analyte of interest. Typically the 
species will be an antibody but could alternatively be capture agents selected from species 
such as antigens, nucleic acids, lectins, or enzymes . Downstream of the mobilisable first 
species and also provided on the porous carrier, is a second species immobilised within a 
capture zone capable of binding with the first species. 

Alternatively, the assay device may be of the homogeneous type. The requirement is that 
new luminescent signal appears in the homogeneous assay fluid as a result of the assay 
reactions. 

As a further alternative, the canier may have a planar surface as opposed to a porous one. 

The assay device will be positioned within the housing such that excitation source will be 
capable of exciting the luminescently labelled species. The window would also be positioned 
such that the user could view the resultant emitted light The reading window is designed 
such that the luminescent emission may be viewed in the presence of ambient lighting. A 
filter may also be disposed between the excitation source and user, for example provided on 
the surface of the window to filter out light that might be of a harmful frequency to the user, 
such as UV light. To be useful in clinical or domestic situations such a reader should ideally 
b e very cheap to produce, possibly disposable. Thus the invention also provides for a one- 
piece integrated disposable apparatus and assay device. 

A preferred embodiment of the invention comprises a typical lateral flow assay together with 
a purpose designed reading unit. 

The lateral flow immunoassay is provided, as described in Patent EP291194 - 
Immunoassays and devices therefor - having a porous carrier containing mobilisable 
polystyrene microspheres, inside which a fluorescent dye of choice is immobilised, coated 
with an antibody against the analyte of choice. 

The housing of the apparatus comprises an ultra-violet LED, such as the Roithner 
Lasertechnik RLT37CM 10 UV emitter, and a lithium cell power source which has a 
specifically designed recessed viewing window covered with ultra-violet protective material 
(see drawings). 

Thus a sample suspected of containing the analyte of interest is applied to the porous 
carrier. The presence of sufficient analyte in a sample will cause the formation of a 
'sandwich' interaction at the capture zone in the lateral flow assay, whereby the polystyrene 
microspheres become immobilised. The assay device may be placed within the apparatus 
either prior to or after the sample is added. The excitation source could either be activated 
manually eg by pressing a switch or button or it could be activated automatically by insertion 
of the assay device into the apparatus. When sufficient particles are bound, the emitted light 
will then be visible to the naked eye. In a model assay system, levels of hCG as low as 0,5 
m!U/rrs! have bssn visually detected in this manner. A similar assay involving blue coloured 
latex particles allowed for reliable detection of between 5 and 10 mlU/ml. Therefore the 
embodiment has allowed for a 10 to 20-fold increase in overall assay sensitivity. This 
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reading device can be used in typical ambient light conditions such as in a room lit by 
fluorescent strip lights. It is also significantly cheaper to produce than many of the 
instruments on the market . 
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WHAT \s CLAi^ej) tr ; 

1 . An apparatus for use with an assay devioe for the determination of the presence of an 
analyte comprising a housing having 

means for accommodating the assay device at least partially within said housing 

an excitation means provided within said housing capable of exciting luminescent labels 
of interest present on or within the assay device 

a viewing window provided on an exterior surface of said housing specifically designed 
far viewing the resultant luminescent light obtained as a consequence of said excitation. 

2. An apparatus as set forth in dairn 1 whereby ultra violet light is used as the excitation 
means. 

3. An apparatus as set forth in claim 1 whereby filters are disposed Within or on said 
housing are used to contra! the quality of excitation and emission light. 

4 An apparatus as set forth in claim 1 where the viewing window is suitabie recessed 
within the housing and shaped so as to eliminate ambient light from the device. 
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